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Summary 
The factors promoting i担 vitrogrowth and bulb formation were investigated of excised buds from the 
cloves of gralic cv. 'Yamagata'， 
Media containing N03 -and NH， + in equal amounts or two parts of N03 -with one part of NH， + were 
much more favorable for shoot， root and bulb growth than media containing only N03 -.High nitrogen sup 
plies stimulated shoot， root and bulb growth， but inhibited bulb initiation 
Sucrose was favorable for shoot， root and bulb growth and bulb initiation. Fructose inhibited shoot and 
root growth. Glucose of high concentration inhibited bulb initiation and growth. Higher sucrose supplies (2 
→4→6→8%) more stimulated bulb initiation and growth， but more inhibited shoot growth. 
Explants formed no bulb unless cloves or explants had been exposed to low temperatures for a given 
period 
NAA (1 mg/l) supplies stimulated shoot and root growth， and bulb initiation and growth. However， 
NAA of 2 mg/l or more inhibited bulb formation when a low-temperature treatment to cloves was incom 







































Table 1. Concentrations of inorganic macronu 
trients in the media of the experiment 1-a. 
Nutrient Medium (mM) 
NN' 3N' NH' 
N03- 5.48 16.44 1.24 
NH4+ 4.24 
H2P04- 0.92 0.92 0.92 
K+ 2.16 2.16 2.16 
Ca2+ 2.12 4.86 2.12 
Mg2+ 0.51 0.51 0.51 
SO/- 0.51 0.51 2.63 
Na+ 5.48 
CI- 4.24 
The quantities of SO/-. Na + and CI-contained in 
micronutrients salts are not included. 
'N山 ch& Nitsch (1967) . 
Y A medium containing three times nitrate nitrogen as 
much as the NN medium. 
'A medium containing one part of N03 -with three 
parts of NH， +- the total nitrogen content being 












いて Nitsch& Nitsch10)のものに準じた:KI 1 mg/l，アデ
ニン(硫酸塩を使用)8mg/l及び αーナフタレン酢酸




















比較検討した培地は実験 1-aの NN培地， Murashige 











Table 2. Concentrations of inorganic macronu. 
trients in the media of the experiment 1-b 
Nutrient Med川
MS' TUY KN' NW 
N03- 39.42 24.34 8.47 5.48 
NH.+ 20.63 7.57 
H2PO.- 1.25 2.17 1.84 0.92 
K+ 20.04 12.86 1.84 2.16 
Ca2+ 2.99 1.19 4.23 2.12 
Mi+ 1.50 3.08 1.01 0.51 
SO，2- 1.50 4.49 4.80 0.51 
Na+ 26.17 
Cl- 5.99 12.06 
The quantities of sOl-， Na + and Cl-contained in 
micronutrients salts are not included. 
'Murashige & Skoog (1962) . 
YTulecke (1964) 
'Knudson solution C (1946) . 































































行った.低温処理中のショ糖濃度を 2，4， 8， 12%の
190 山形大学紀要(農学)第11巻第 1号
4段階とした(修正KN培地使用). 2月1日にすべての
糖濃度区をショ糖 8%の修正KN培地に継代し， 20.C， 
16時間日長で培養を続けた.なお， '74年11月20日から
20.C， 16時間日長で培養する区を設けて(シ ョ糖 8%の
修正KN培地使用)，低温処理しない対照区とした 5，
1O"C培養中の光条件は，前半の約30日間を暗黒条件とし，







デニンを含む)をNN培地とし， NAA 1 mg/lあるいはベ
ルジルアデニン (BA)2 mg/lの生育 ・球形成に及ぼす影
響について検討した.




本培地(アデニン を含む)を NN培地とし， NAAO.5-4 















Fig. 1. Effect of nitrogen concentration and high proportion of ammonium-N on growth of excised 











Table 3. Effect of nitrogen concentration and high proportion of ammonium-N on growth and bulb forma-
tion of excised buds from the cloves stored at 5'C for 45 days (experiment 1-a) . 
Medium Shoot length No. of emerged Dry wt Plants forming 
(cm) leaves (r昭/plan川t) bulbs (%)， 
Low N (NN) 11.7土1.4(11)' 3.4:t0.2(11) 102 100 
High N (3N) 11.9:tl.5 (12) 3.8:t0.3 (12) 110 92 
High NH4 + (NH) 4.0:t0.9( 8) l.l:t0.4( 8) 43 O 
'Mean土SE(N) repl児ates.
'Every plant either formed a single-cloved bulb or remained vegetative. 
Table 4. Effect of the high nitrogen media and the I)ledia containing ammonium-N on growth and bulb formation of 
excised buds from the cloves stored at 5'C for 99 days (experiment 1-b) . 
Medium Shoot length No. of emerged Fresh wt of Fresh wt of 
(cm) leaves shoot (r昭/plant) root (mg/ plant) 
MS 19.6土l.2' 5.1土0.3 1263土126 439土132
TU 17.4:t1.3 4.5:t0.3 56l:t 34 68:t 28 
KN 20 .4:t0.8 3.9:t0.1 882:t 60 230:t 108 
NN 12.2土1.5 3.8土0.2 538土 53 103:t 68 
'The node order forming the first foliage leaf→1 ; thesecond one--+2 ; etc. 
'Every plant formed a single-cloved bulb. 
'Mean土SEof seven to nine replicates. 
Bulb Node order' 





Table 5. Effect of nitrogen concentration on growth and bulb formation of excis巴dbuds from the cloves 
without low-temperature treatment' (experiment 1-c) . 
N conc Shoot length No. of emerged Total fresh wt of shoot Plants forming 
(mM) (cm) leaves and bulb (10 mg/plant) bulbs (%) 
4 11.8:tl.2' 4.5:t0.2 31:t2 42 
8 13 .O:t l. 2 4.4:t0.3 31:t2 20 
16 22.0:tl. 7 4.4土0.2 42:t3 O 
'The cloves were exposed to natural temperatures duri時 theautumn Uast four ten-day means of daily mean 
temperatures: 15.2， 10.2， 9.8， 8.0'C) 































シュ トー と根の生長に関しては， 2-6 %の濃度では
ショ糖とプドウ糖の両区間で大差なかったが，果糖区で
はこれらより劣った(第2図).球形成節位、球の肥大(す
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Fig. 2. Effect of kind and concentration of saccharides on growth and bulb formation of excised buds 
from the cioves stored at outdoor temperatures during the winter (experiment 2). Replication 
approximately 12. 
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Fig. 3. Effect of low-temperature treatments to c10ves before excising buds and auxin supplemented 
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Fig. 4.Effect of low-temperature treatments to explants or cloves and sucrose concentration in media 
during the cold treatments on growth and i:mlb formation of excised buds (experiment 4). Re. 
plication 12. 
'The cloves before excising buds were chilled at given temperatures. 
Y After the chilling culture. al the explants were subcultured at 20.C by transferring to fresh 
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Fig. 5. Effect of growth regulators on growth and bulb formation of excised buds from the cloves 
stored at 5"C for 101 days (experiment 5-b). Replication 9 to 11. 
BS: basic medium. NA: NAA. BA: benzyladenine. NB: NAA with BA. E目ethephon.GA: 
gibberellin. Cultured at 13"C for 129 days. All the plantlets on GA-medium formed no bulb by 
the end of the culture. All ones on the other media formed bulbs. 
196 
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Table 6. Effect of NAA (1 mg/J) and BA (benzyladenine) (2 mg/l) on growth and bulb format町 1of ex. 
cised buds from the c10ves stored at 5 ocfor 45 days (experiment 5-a) . 
Growth regulator Shoot length No唱。femerged Dry wt Plants forming 
(cm) 
Adenine' 17. 8:!:0 .6' 
NAA. adenine 13.8::!:l.1 
BA， adenine 7.3::!:0.8 
NAA， BA， adenine 7.0:!:l.2 
'8 mg/l as sulfate. 
'Mean土SEof 8 to 11 replicates. 
劣った(第 5図).しかし， NAA 濃度を 2mg/l以上にし
ても球の肥大がより促進されることはなかった(第 3，
5図). 










leaves (r昭Iplant) bulbs (%) 
4.0::!:0.4 35 O 
3.5::!:0.3 102 100 
3.1:1: 0.4 51 36 











(第 6表，第 5図). 
BAは根の発生を抑制し，根重を著しく少なくした(第
5図，第 7表). BAは葉の伸長を抑制したが，出葉数
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